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ABSTRAK 
Arbima. Sakti. Riang. 2021. Tugas Akhir Pengaruh Prosentase Massa Tembaga 
(Cu) Pada Proses Recycling Limbah Aluminium (Al) 4032 Terhadap Sifat 
Mekanik, Jurusan Teknik Mesin, Fakultas Teknik, Universitas 
Muhammadiyah Malang. Pembimbing: I. Dra. Rr. Heni Hendaryati. MT. 
Pembimbing II. :  Ir. Daryono, MT.   
Kata Kunci : Tembaga, Aluminium 4032, Pengecoran Logam  
Pengaruh Prosentase Massa Tembaga (Cu) Pada Proses Recycling Limbah 
Aluminium (Al) 4032 Terhadap Sifat Mekanik. Penelitian yang bertujuan 
mendapat sifat mekanik dari Limbah Piston yang sudah menurun unsurnya akibat 
proses dari tekanan tinggi dari Piston tersebut, Maka penelitian ini mencari nilai 
Kekerasan dan Uji kegetasan (nilai harga impak) dengan campuran 2,5%, 4%,6% 
unsur tembaga melalui proses peleburan di tungku dengan suhu lebur 800ºC yang 
kemudian bahan di campur hingga solid, Dari proses ini di dapatkan spesimen uji 
dengan pengujian kekerasan Rockwell dan pengujian impak metode Charpy di 
simpulkan hasil peleburan dan di tambahkan variasi unsur tembaga dimana unsur 
tersebut mampu mengikat aluminium.Pada pengujian kekerasan, nilai kekerasan 
terendah didapatkan paduan aluminium - 2,5 % tembaga sebesar 49,3 HRB. 
Sedangkan kekerasan tertinggi terdapat pada aluminium – 6% tembaga sebesar 68,7 
HRB. harga impak tertinggi diperoleh pada paduan aluminium - 2,5% tembaga 
sebesar 0,374 J/mm². Sedangkan harga impak terendah terdapat pada paduan 
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ABSTRACT 
Arbima. Sakti. Riang. 2021. Final Project Effect of Mass Percentage of Copper (Cu) 
on Recycling Process of Aluminum (Al) 4032 Waste on Mechanical Properties, 
Department of Mechanical Engineering, Faculty of Engineering, University of 
Muhammadiyah Malang. Supervisor: I. Dra. Rr. Heni Hendaryati. MT. Second 
Supervisor. Ir. Daryono. MT 
Keywords : Copper, Aluminum 4032, Metal Casting 
Effect of Massa Percentage of Copper (Cu) on Recycling Process of Waste 
Aluminum (Al) 4032 on Mechanical Properties. This study aims to obtain the 
mechanical properties of the Waste Piston which has decreased in its elements due 
to the process of high pressure from the Piston, so this study looks for the value of 
Hardness and Brittleness Test (impact value) on the 4032 with a mixture of 2.5%, 
4%,6% copper elements through a smelting process in a furnace with a melting 
temperature of 800ºC which is then mixed until solid, from this process a test 
specimen is obtained. with the Rockwell hardness test and the Charpy method of 
impact testing, the results of the smelting were concluded and a variation of the 
copper element was added where the element was able to bind aluminum. While 
the highest hardness is found in aluminum – 6% copper at 68.7 HRB. the highest 
impact value was obtained in aluminum alloy - 2.5% copper at 0.374 J/mm². While 
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